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DETAILED ACTION 



Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-12, 14-16, 18, 25-28 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Chen et al., U.S. Patent No. 6,660,622 B2. 

Chen anticipates a method and apparatus for depositing a target material on a 
semiconductor wafer, in fig. 4, wherein the wafer 12 comprises a first material layer, an 
overlying second material layer 16 and a plurality of openings 18, and plurality, col. 1, 
lines 31-37, in the second material layer extending to the first material layer, the method 
comprising: 

providing a target comprising the target material, sputtering target material particles 
from a target, col. 4, lines 3-14; controlling power supplied to the target to maintain the 
wafer temperature below a critical temperature, wherein at a wafer temperature above 
the critical temperature the material of the first material layer can extrude into one or 
more of the plurality of openings, demonstrated in figure 4; positioning the wafer below 
the target, not shown; 
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sputtering target material particles in response to impinging particles directed 
toward the target, col. 4, lines 3-14; 

forming a plasma of ionized target material particles from the sputtered target 
material particles between the target and the wafer, col. 4, lines 15-25; 
supplying power to the wafer to attract the ionized target material particles to the 
wafer and depositing the ionized target material particles on the wafer, col. 4, lines 3-14, 
and depositing the target material particles on the wafer 40, col. 5, lines 21-34; 

limitations from claims 2, 26, the method wherein the step of supplying power to 
the target further comprises increasing the power supplied to the target to 
increase a deposition rate of target material particles on the wafer, col. 4, lines 3- 
14, col. 5, lines 21-34; 

limitations from claims 3, 8, 27, the method wherein the material comprising the 
target is selected from between titanium and tantalum, col. 6, line 55 - col. 7, line 
16; 

limitations from claims 4, 28, the method wherein one or more of the plurality of 
openings comprise high aspect ratio openings, col. 8, lines 5-8; 
limitations from claims 6, 7, the method wherein the step of supplying power to 
the target further comprises increasing the power supplied to the target to 
increase a deposition rate of ionized target material particles on the wafer, 
wherein the step of supplying power to the target further comprises increasing 
the power supplied to the target to increase a density of the impinging particles, 



Application/Control Number: 10/633,334 Page 4 

Art Unit: 2823 

col. 4, lines 3-14, col. 5, lines 21-34, wherein the increased power increases 
acceleration and thus the rate and density of the particles; 
limitations from claim 9, the method wherein the particles impinging the target 
comprise argon ions, col. 4, line 59 - col. 5, line 20; 

limitations from claims 10, 1 1 , the method wherein the step of supplying power to 
the target further comprises increasing the power supplied to the target to 
increase a velocity of the argon ions; the method wherein the step of supplying 
power to the target further comprises increasing the power supplied to the target 
to increase a density of the argon ions, col. 4, line 59 - col. 5, line 20; 
limitations from claim 12, the method further comprising forming a magnetic field 
to confine the argon ions in a region proximate the target, col. 4, lines 25-48; 
limitations from claim 14, the method of claim 13 further comprising increasing 
the radio frequency power to increase a number of ionized target material 
particles, col. 4, lines 3-14; 

limitations from claim 15, the method wherein the material is deposited on a 
bottom surface, col. 5, lines 21-33, of the plurality of openings, 1, lines 25-37; 
limitations from claim 16, the method of wherein one or more of the plurality of 
openings comprise high aspect ratio openings, col. 8, lines 5-6; 
limitations from claim 18, the method wherein the step of supplying power to the 
wafer further comprises supplying radio frequency power to the wafer, through 
the wafer chuck, col. 4, lines 3-14. 
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The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 19-24 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Gopalraja et al., U.S. Patent No. 6,193,855 B1. 

Gopalraja anticipates, in fig. 3, a method for controlling a physical vapor 
deposition process for depositing material from a target 104 onto a semiconductor wafer 
110 comprising: a plurality of features and positioned below the target, the method 
comprising: 

in fig. 1, forming an electric field, labeled E arrow, in a region of the target; 
directing particles M+, toward the target; 

sputtering target material from the target in response to the particles; 

forming a plasma between the target and the wafer, wherein the sputtered target 

material is ionized by the plasma to form ionized target material; 

supplying radio frequency power to the wafer for attracting the ionized target 

material to the wafer, col. 5, lines 1-18; 

depositing the ionized target material on the wafer and 

controlling the electric field to maintain the wafer temperature below a critical 

temperature, above which wafer features can sustain damage, col. 1, lines 31-62, col. 5, 

lines 19-57; 
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limitations from claim 20, the method wherein the step of forming the electric field 
further comprises controlling the electric field to increase the velocity of the 
particles directed toward the target to effect an increase in an amount of 
sputtered target material, col. 1 , lines 49-50; 

limitations from claim 21 , the method of wherein the step of directing particles 
further comprises introducing argon molecules, ionizing the argon molecules to 
form a plasma of argon ions in a region of the target, and attracting the argon 
plasma to the target, col. 1 , lines 53-62; 

limitations from claim 22, the method of claim 19 wherein the step of forming the 
electric field further comprises controlling the electric field to increase an amount 
of sputtered target material, col. 1 , lines 45-62; 

limitations from claim 23, the method wherein the step of forming the electric field 
further comprises controlling the electric field to increase a rate at which ionized 
target material is deposited on the wafer, col. 1. lines 45-62; 
limitations from claim 24, the method of wherein the step of forming the electric 
field further comprises controlling the electric field to reduce the wafer 
temperature during the step of depositing the ionized target material on the 
wafer, application of power, col. 1, lines 31-62. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 13, 17, 29, 30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chen as applied to claims 1-12, 14-16, 18, 25-28 above, and further in view of 
Gopalraja et al., U.S. Patent No. 6,193,855 B1 . 

Chen does not specify using a coil in the chamber, but Gopalraja does. 
Gopalraja teaches limitations from claim 13, the method wherein, in fig. 3, the step of 
forming the plasma further comprises providing radio frequency power to a coil 122 
positioned between the target 104 and the wafer 102, and wherein the target material 
particles pass through the coil, col. 4, lines 26-68; limitations from claim 17, the method 
wherein the step of supplying power to the target further comprises supplying power to 
the target to increase an intensity of an electric field formed by the power supplied to the 
target, col. 1, lines 31-62; limitations from claim 30, in fig. 3, further comprising a power 
source 132 for biasing the wafer to attract the target material plasma to the wafer. Chen 
gives motivation in col. 2, lines 64-69. It would have been obvious to a person of 
ordinary skill in the art at the time the invention was made to recognize that combining 
Gopalraja's process with Chen's invention would have been beneficial because the 
invention achieves good bottom coverage. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to William M. Brewster whose telephone number is 571- 
272-1854. The examiner can normally be reached on Full Time. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri can be reached on 571-272-1855. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




15 September 2004 
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